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(57) Abstract: A butt welder, its butt welding method and a product produced by that welding method. Two electrode rollers (3 ? 4) 
disposed on the surfaces and rear surfaces of a thick plate material < 1 ) and a thin plate material (2) having end faces ( I A. 2A) abutted 
each other and welding the butting part (6) of these plate materials (1.2) by melting it with electric resistance heat when power is 
supplied have a thickness straddling these plate materials ( 1, 2). and comprise first small diameter parts (3A, 4A) on the thick plate 
material (1 ) side' and second large diameter parts <3B. 4B) on the thin plate material (2) side. The first parts (3A. 4A) touch the thick 
plate material < 1 ) before the second pans (3B.. 4B) touch the thin plate material (2) and press the thick plate material { 1 ). Since the 
end face ( LA) of the thick plate material ( 1 ) inflates and deforms to the thin plate material (2 ) side and touches the end face (2A) of 
the thin piate material (2) surely, power is conducted between the end faces ( 1A, 2A) even if they are not finished by polishing, or 
the like. 
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£LT<Z)fJUmCcfcoT$ni®2 1 A, 2 2 A^OfllH^ttttffi^ffifiiTtr, £ 
£#£fr1*a&6£i85«»<OliBa*T#T, fi«2 1, 2 2l:^W 

2 3A, 24Ai^2^23B, 2 4 B t<Df&fflt 2 tt©«*f 2 1 , 2 2 CD2§ 

»8BI22:ac»9Bltt, ^OHJfiJgjSg*^. ^O^Jfi^agt*S»j-<5 2 

envois** 3 1, 3 2©**MWci2aa:sn/i2ffiiT— ^Sr^-rma 

□ -73 3, 3 4(D5^, MW3 1 i»«*f3 2 0^©#J(CgBiS$tlfem® □ 
-7 3 3ft Z(Dmma-^ 3 3©/?$^|6j»cM^:$nfcPS«3 lffliJCO^lgiS 
'A3 3AtiM3 2 #JCDSg 2 WA 3 3 B<h£#U ^ 1 3 3 A J: K> fcfg 2 
^3 3BH ««©ff$WJ^Ifi]T**J!inJE^ffiJ(C^fflLTU5, 
#3 1 £j5U£#3 2©aiiffiiB9»wElfi:*nfc««D— 73 4te, lia-7 3 3<h 
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#32 z:£L\Zftfrtirz&ft%&-?2>MVt tltfe^ 

&tfZ>mMn-7 3, 4, 23, 2 4 tm C< , ^<!:'h»b^^l#€ 
5 £i£&a*3ffiLfcatt#&l,D — 7£fcoTt^£. :0tffiD-7 3 4B. 2 

©ffifcr 3 1. 3 2 icl^icigfflrrs. 

SiD-7 3 3 0^1^77 3 3 A<h3l 2 £Btt 3 3 B i<D«lf"C»SafiB 
3 3CH «#3 1 i 3 2 ©5l$^tffl3 6 ©filt-SS[l/T*5f , 3 

3ct«W3 2ffl'vrnTtr>*fc«K ^1^3 3A}^t^tgB3 6 

10 2flKiittiUfcff££fcoTtr>*. Z.<Dfz&. fg 1 3 3 AWm 

mM2 1 J¥«*f 3 1 \z&tfZ>n i &MZ 2 <h*f®-rs^}® 3 1 A 

msmizit, iiD-73 3, 3 4\z^^^^m^mm(D^mf)^^ 

15 ffiJ^TNfOttlS^S^f ^tnfeti§Sll tiD-7 3 3 0ll^ 

33Ai, tin-5 3 4©f«H3 1 t^JCTSffi^i^ttUEffit^oTfffi? 
#3 lco^iS3 lA^ifi^38SB3 lB*J0ffT4I^5»$O, dOflnEE^ii 

JjCOWLtt 3 1, 3 2C7)«^M3 1A, 3 2 Am±\£W$k\Z&f&? Z> . 

20 »«#3 lOiJPJE**!B90©«SI*T?iifTLfci:€^tt, 3 1 <D&mm 

IL^®3 1 A^e»Oif£Effiffttw«fcO, i5£»T3 2 tCfcttSSBiB 3 2 AHifi^ 
SiSB3 2B««*JOff$^ftl^|Bl^l»e»*^UT^S. Z\<Dtz.#>, Z\<Dt^\Z 
te, lin-7 3 3^2^3 3 B«COSSgB3 2 BldtgfliU dtf>fg2^7J- 
3 3 B&, tiP-7 3 4©?fS#3 2 £#JST5ffi#£#K:»«** 3 2 SriDJE 

25 1" 5. 

Lfc^T, i!9EItf)<h#(Cte, tiP-7 3 3, 3 4t«kt5TJP«tf 3 1 t 
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5 7WM£tt£C£(C£i:D, £bfC, «®3 1A, 3 2 A|WI±<Z)^#^^i±B|5 3 
5 6 lzmmm&tfX*€ & Z tlZ£ '0, i-try h 3 5lZ2faCDm43 1, 3 2 

zcDtzft, zommmmx-h. i&mmzzi, 3 2<«©3ia, 3 2a£ 
, zn<b<D$&w3 1 a, 3 2 A<D&$Gti&m&mzmm*&<Di!ax-ctt±vfT& 
frfc<xb, mmz&m2-&z>z\£wvg. zmnm. M3i, 32^37- 

10 yyS3 5SMl?tS. 

31CDllSg^T«, 3 3CDfglg&#3 3 A«, JP«*f 3 1 <h 

sis^f 3 2<Dmg&tD-£i&3 6 *matm^3 2 com^mm Ltzmz *m IT 
nsfca, mm*3 i\z&\j zmwiti 32 £Km-?z>$&m 3 i At, mmu-? 

. 3 3(016 2^3 3 B<fc©|HJK:ISffl3 7m§uil:^0, Wcdbt, «@ 
15 a-73 3, 3 4THSW3 1 £UDEEL£:<h£l3, ^ (DWmi 3 1 (Dig® 3 1 A 

£c:cd»3 3 i \Hxmm\zmmt 3 2m^miamm^it^zt^x^^o 

®.<dwlm(do'I5. —jjizm£(Dj:g^mmt3 1 x$>k>, <&jjitmz<D'hz^m 
3 2xhz>„ zn*>(Dmmi3 1 tmmi3 2<D^^t?^t, mm* 3 1 
20 <Di&mtmwti3 2<Dnmt&®mtsiHz-%i.i,TU2tLT^z>, 

mtz, ztt<b<Dmt3 1, 3 2<Dmmmm^zum^nrc2mx'-M^umm 
□-743, 4405-5, mmt3 1 tmmu3 2<D^mm\z^m^nrcmmn 
-54 3it. z<Dmmn-5 4 3<Dm2jjfi]iz$tLm2nfzmmi3 lMvmim 

ft 4 3AtIW3 2#J(Dfjl2g|$#4 3B<!:^tU dnbOSg 1 &S#4 3 A£ 
25 £§2gB#43B«, 3 1 3 2 OfciWDpJj D^ttJ»i7^oTV^ 

. mm*3 1 tmm43 2<Dmwmiznm-$ntcmmn--7 4 4b. 
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— 74 4<Dm-2j5mz.m.WLZtlTzmfiLM3 1 Mom 1SB#4 4A£»«#3 2flj 
com 2^ 4 4B<h^f L. mb©^1^44A^2^4 4 BC05^, 
^2^4 4B«^lgB^4 4 A<fc 9 =b?£l£# 3 2 {fW^ffi LTl^. 

5 ^gf^P-^i^otl^. 

iiD-74 3©l2^4 3BitlD-74 4 

com 1SB#4 4 Att, ^co^ii'tt^«-e^^$nT^-5^a6, smtefc^T 

^tltC^LT, iIO-54 3©il^4 3AitIn-74 40i2 

3, 44H W3i, 3 2 <ht^-r^> / >^< tbw-m&tttf&mttmzmmn 
z(Dmmmmv\t, ^^tD^mmm^^zmm^ 3 ico^m iacs^ 

a$3 1B«D-74 3, 4 4C0f§ lgB#4 3 A, 4 4 AT-*DJ££ *l& 0 £C0 
15 fcJO, Z\tL<b<Dm lfflft4 3 A, 4 4 A^iQffi£B£&-?T^£ 0 

^©ii^Ita, mi SB#4 3 A, 44A^2^43B, 4 4B 
t©^^^, j¥««3 1 <hiWW3 2<hC0^#^^i±^3 6<D{mt-WLLT& 

v). cne»©ifrdi md-^4 3, 4 4©TO(Si'\i^i^4 3c 

, 4 4C/^JM£nT(/^o ^nb©!l^4 3C, 4 4C^=tD, M3 1 
20 tC^tt-5^^3 2 £#®-r£M 3 1 A*«, f?1£fcf 3 2 COj¥£«iJK:fc^T t> 
iTO#3 2#KB§ffi^T#££:#>C0£P B I 1^4 7, 4 87WJ&$tlT^3o 

mioHn^, tin-74 3, 4 4\z£&^t£?tD^mm?3m%o®.m&^ 
minuted m i omtmcmts 1 , 3 2corrSHi^ic:fctt52t#£- 
ti^®&ifeTm<DWM&^2nT^z>. m^^^mmt. ^i^43a, 4 

25 4 A*W1SW3 1 C05^® 3 1 A{Ijfit/^g|?3 1 B^llOffi-r-SCli^b^^Dv d 
(MEE^iSfTf ^Ci(Cf#^T5ffi® 3 1A«^3 2 ffiiJ^ffiE^T^o Cltl 
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(C=k 0 , J3fc# 3 1 (DZBm 3 1 AiifW 3 2 <»® 3 2 Atefll^fcttfflrr*. 
Sl»»4 3A, 4 4AKJ:*jmKt*3 1 OJDJE^IB 1 1 HCttSISTJifT T 
tlo-7 4 4 03l2gB#4 4 Btt»«»3 2 CiMU, Z. (Dm 2® ft 4 
4 Bit, mzm$Ltt3 2l:SttlTl»S«Sn-74 3<£>|g2gtf#4 3 Bi*C 
5 ;©i^3 2 ^jdPffi-TSo 

Z\<Dtz&, m< £*>ZL<D £g&T'iZ. fnfn«^^LTUI)tiO-7 
4 3<om2®&4 3Bi^gD-74 4C^1^44Ail:«k(3, JWK**3 1 
<03ffiiS3 1 At»M3 2 <Z5»3 2 A<hC0^#-&^-&gB3 6 &&St>\zm2>Mn 

10 n 3 1 t 3 2 XZ'm^irfy h 3 5«$tl5, 

Z\<T)1t*b. CCD^M^Tt, 2 #©£#3 1, 3 2roiMl3 1A, 32A$ 
, Z.ti<b<DmmZ 1 A, 3 2 A(&^£-&to-fr»g^£ffiW©iraiTtt±tfT* 

^<tfc, si3iA, 3 2 Am±<Dmmtemmwm&m&T£. 

SB 3 6 SffiSilftllSg^cfcoT^** 3 1, 3 2\ZftZ>1r>fy K3 5£Wr#3 

15 

tp.1t. ■ Z<Dmnj%mr-te, tIn-7 4 3, 440^1^4 3A, 44At 
^2^43B, 4 4BtO«|j:M4 3C, 4 4 C&mtZtl. ZtHZ 
«fc0, JfM£# 3 1 £>3g® 3 1 A£SMfrfet3 2(Dj?£^#JK&^Tt>?g1£tt3 2#l 
^HW$t§C<h^Tf 5M4 7, 4 8^ MiS3 1A^6»«#3 2 
20 $J'M&Jfc£*lT^Sfc8&, JP«**3 l**|glSB^4 3 A, 4 4 ATSOJESn/t <t 
^{C, JfM3 10SS3 1 A£5SEHK:i5*£**3 2W^Bm&1&Zlt* Mmt 3 
2tf)*B®3 2 A 

fcfc, Kll OiMl 1 ElWH«^fC43^T, 2ttO«*T3 1. 3 2 CD^ 
l«lt, aS80RrX^9BIOllSfi}gJlil^i;<, ff«#3 l©*iB£»MK 
25 tt3 2©*® ££9^&UC 2 TOSHd- 7 4 3 , 4 4 <D±TM1£ 
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&±&m\sfc&%m&mz&2>£* 2tfc©«»it2. .2 1^22, 31^3 

2^6^*7— 7- F:/9 £®«fc"3fcy— 7-F:/7>*tt. 

o 

-To Z\(Dm$ 5 0 5 It, Z\<DMfo*W 5 1 OfiJffitC t >v 5 3 T?W 

fflg£lcSlDtttte>nfc F7 5 2 ££WTS. F752tt, & 1 3 gn^Tc*: 5 
10 *M*MM<07£^ — 4£$fflf*3fi!l0H>^-—/WU5 5t*gtt 

%<Dm.&£t$.iT^Z>Z\<D'i >±— A*JU5 5tt, Sgl 3i©S 14-S14II 
Hff®[ST&£fg 1 4 01?St«k5l:, J¥1£«3 1 t»«*J3 2 0^L©I5 
5 B^7^^-/Wl/5 4fiJfCfS]^7 t c^FS]^®i7 t c foT7^^-A 0 ^^5 4 £& 
20 "a-etl^o 

JIMS** 3 1 (DgB^Kfgl 2IH(Db>^5 3 n-5. 

25 5 0gi^L©iS5 5B^, 7£^WWl/5 4WcftV>fcftft#®£&oT^ 
£fc#>, -f >7^- A°*;W 5 5 £7^-A°*;U5 4 >^DIt^bT F 
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7 5 2££ML/tiJ§^ h'7 5 2 ^I^iiCD^f^g^l^Ii^t)® 

nr £ nfc sk n D a £ #p k 7 <d -y > ^- - /\° * ;u t u ^ 3 c <t «, nasa K 

7 5 2 <hEI&£, fill 5H7?^"r«k'5tClzg|fe<tM©*M*ft:6 1 £fc:>S?6 3T 

7 6 2»CfeiifflT#5. 

3B1 6iS^l 7 011, 7 L -7-h*^7>^offi©ffl^«r^-r. ^16IU 
, FF (7D>M>y>, 7P>hh'7-f7) ^FR (7D>M>y>. U 

2 {EI© If K71/-A7 3 ©lSW^$nt^5 u«^7 
KD7/W7 ltt, JIW31hfCT32i75^/^f-7-H7*7>7?: 

1 £>*8E»r®igT&S^l 7|2l£j*£ftTH-5£430, ^-r>a#-Fo7/U^ 
20 7 1 (1, fTOtf 3 2 7^±$JTIMfWT$J 3 1 i:^oTM$nT^5i £ fcfc 
, IS^&LCD® 7 1 A3&«*Ml*lffiW 7 2$J(3[SJ^T^3, 
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us. 

5 f^^-fe. fill 8i^I 1 9EI<0£ifiJ12IBK:*5^T, tt*SlS*JT*SJ»* 

t»«#2 0DK®filJ"C**TiB!lK:BEIS:$n*yPy^*ffi8 4 tt, ^CJP^l 
i^1SW2 tCi^SJle £WbT^S£: t fctC, ^1 8@OfI0T*5il 9 HI 
T^$nTV>5<i:*3t), :ne>©^07^«i8 3, 8 4H fittl, 2CD2§# 

yi/7glo#iW^^o^iMi:l^^tifcW8 8©±tStcBtO#»t€» 

fc>i*T&§im8 8»lHS-fey hf^fc^OS^ 1 1, 1 2 j&*Sfctf btlTl^. 
15 ±#jcr>7'D^^*M8 3M#8 8l:*tUTTP*t4utt:«fcoT^ny^ 

fi8 3, 8 4fe£:%nt> J &ffi6 C^yixX^SdWISM 1 <b8M£ 

*J2Kf£JlT&o COit, 7P7^1i8 3, 8 4WttiS«$nTV^. 
161 8HT^$tlfc«*f 1. 2tt, fgl[^~!g5^<D^M?^(C^t£1£fcf£ 

ISIDTfe'S/cfe, yD7^1i8 3, 8 411 miEI~^5 0T^$n/i^P 
20 -53, 40ftJHaS£f^£0r®^ : R<fc&-3TV>S. Z\<Dtzib, Z.<D$mMt&Vh 

. 3l2Ek ^3i, SH4EK £ 5 0 <h|HI DM^Tiiff U Si 1 E~f£ 5 Htf)^J6 

25 2tt-e-*at/«coTv^stf i. 2<Dm^^tD^m^m^. 

1S8 3, 8 4Tun68iSl, 2(Dg§#^fc>itgB6£l[El:/U;^£fc*tttf>f£ 
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z^mmmmiz^x, 2fc<Dmt&m6m&zf^7m<Dmmj&m<Dfc 

yl9i<Z)»Ml OiMll 1 ^©IIMJ^OtSM^DKTSitl- 
i mommmm \z&tfz>mmu-7<Dftmffitm cmmmw. <t -r <& . 
io nffii&m&^To z:<DmffiBmizjotfz>2$t<Dm49 i, 9 2 ct^to, mi*] 

15 C0»ll:^lit, ±fiiJ©^Pyi7«S9 3#TI$lxTft$n*2tScc0fii 
« 9 1 £ 9 2 Ml 1 8 BTRtfaS 1 9 S^I^iil^il:^ 

& nrz 2 titnmimtm tu-D xmm znzm&vBVimzfo ex. m. 



25 ^±©^-5^, #529m, ja«$n*-»©«aas«»c«koT2tsc©«*f©«» 
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m 3< (D $g M 
© "5 "5 0 — # «i¥ $ CD* # l i JS«» T & o Tflfi# J* $ cO/Jn £ V > flMSfcrr * 

mtmmi<D^mmm^rnR^m^mmm<Dmt^zm$^mmmwm^tix 

15 SnfclP««fl!l<7)mi«BS^i:*««ffl!l©^2 8l5^i:*WL, mj IE MESS t.t£.-oX 
25 MiJ^lgB^tte^MiJ(D^2gB^t$:WU, WEUDJEat^oT^S-t-n-? 
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m £ ft — * © ^ <£> inn cojp $ # ft {3 $ ft mu <dh 

6. mztzmo^^^m&mmz&^Xs mw,2^<D\m^ 

is w&v>o%v>— jji$mt£<DXg^mm4x&^xmj5temz<D'i^immix& 

— JjtMiZBUtt(n&Mmffi<Do%<D--y5£fimmf£Llz~ m^xuzn, mu 

-ttvmmmtno *> > mmm* tmmmtv>m&te l tc-gc u rzmnm \z 
mnznrc-jjommmtte* z(D%mm^<Dm^^mzm^^ntzmmimco 
20 miUft£r$mim<Dm,2fflft£&iiis> z.n^<Dm\WAtw,2^\tmum 
mttmmmtnm^nmc^itimtfc-ox^zttibiz, mijeimmmttv 
s z\<Dnkimz<Dm^mzm&zntzmmtm<DW, 1 ^t.nwjtm^2m 
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So 

mts Mis 2 &<D&m&mnz*i v x&it zmm a-^tu-^xi^zt^ 

io 9. mxomMm8miz$zm<Dm%&fr&mmmm\z&^x. mie 2 

tiLtt<D&&'£ttmz$mttLftizi&&x&Q . HutB-^wmisra^^o^^^ 

o 

1 1. m&<Dmmmimiztzm(D&g£t)i*:m&&miz&^x, Mm2$t(Dtm 
mmt \z&tf2>'j>ta< th m tz-tt<Dm®mtx$z # ^b-s- £ nz> wfft 
mim^^^m^^rz^mm{t^7,m^m^mpix^^z\t^m^tr 

20 %3zg£t>-&m&mmo 

12. 2&(Dfcm&^<D$%Mm±&g:%'£t)-£, ztizo&m&mtn&mm 
m\zum^nKz^z.n^(D^m^m^z^^m^^mxx^^2mx-n^-r 
nmmivmxwmTz ciiao, mm 2 &©i£^i£tt<z>^#^b^£m 
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tm-r^m^^^myjcD^m^mim^mtii^r^it. z\<Dm^mz^x 
13. m&(Dmmmi 2mzmmo$iZtt-£®&j3mz&^T. mm2^<DWi 

®W^U<Do^<D~yj\tW^<DA^^^WWLUXh^X{^^\t^^(D'\^ \/*W&LM 

Lxmtmmi(Dmmmm^TnK^mimmi(Dm^mizmimm^mm.^ 

u z\<Dm. MiZMmtizMiz-tt<Dmm^zmmtE&Tz\<Dwm4izbmm 

io i4. m&vmmmi 2miztm^z^t>i±®Wkj]mzj$^x, mz2&(DM 
mmmtvmzttmcx&o, z\nz<Dtm&mt<D^£4oi±te, z.nt><D& 
®&mi<Dmmmwm±tfm^z-'*kLTfc2n. %m2^(D\&m^wti(Do^> 
(D-^*mu-tt<D^mmtx))^vui)^z\(D~?j^ z 

m&wtt <d o % <d-Jj i$m z (da % ^mmtx & o xmyj \t m £ o/jn $ v 

5 (75—^ t ffiHHSMR** © 5 % <D-Jv £ &&&& V fC— §fe l/Tfc $ tl, 

20 wssffsw^flftiB— tt<DmmmtxiN}£isUtfzz.<Dmmtizmnis, n<o&* 

1 6. 5JS(Cl5^W^€^^^^fCj:oT«$n^x- 
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1 8. f»^co«£Hm 1 5^CHH*^*^t>-&»S^ffitC«fcoT«!ie$nST— 

1 9. m#<Dffimmi 2m\zmm.(Dm^^^mm^mz^x, m?,2fo<Dffi. 
15 mmmmti%ffim-tt<DmmfflwxmfcisUtf<b, :n^isw:<t7Ti 

20 j^i^^n^-f >:*-— n*)vt \^xm^£>nz>z\t\z&v&m<D-&w<D— g&£ 

2 1. ffiJfc^)^ll^2 0^(3lBic^^^^^-&i§^p D D (C4oViT, fflE-T 
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2 2. fflfjfc<Dt£ffl!f§ 1 9^ti2tt^^t>-e-i§^felCcfcoT»!ii$ns^- 
5 T^£Cl££#ft£T&^££fc5^^n D n o 
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